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Abstract  
This paper reports on the level of scientific culture among Malaysian and Japanese students.   Japanese students were used as  
comparison because Malaysia looks at to Japan as a model for science and technology development.  The findings suggest that  
the level of scientific culture of Malaysian students is significantly higher than that of Japanese students.   One possible  
explanation for this is that Japan which adopted S&T by primarily focusing on its practical use they have failed to acquire the  
scientific spirit.  
© 2008 Elsevier Ltd. 
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Introduction  
Scientific culture, as suggested by Jegede [1], has over the years developed its own values and ethos, practices,  
methods and attitudes based on universalism, logical reasoning, organized skepticism and tentativeness of empirical  
results. He  further describes scientific culture as representing ‘a distinct  group of activities practiced by  
professionals with a commonality of purpose, views, visions and practice’.   The acquisition and application of  
scientific culture is necessary to promote scientific and technological literary.   It is thus important that scientific  
culture permeates the society so that the pursuit of science does not remain elitist and in the hands of a privileged  
few.  As society begins to master the use of technology for continued socio economic advancement greater demand  
will be placed on the use of scientific culture as the basis of quality living and schools will be called upon to provide  
the educational vehicle for achieving this. Since in Malaysia science education is compulsory right from the primary  
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level, we feel there is a need for a research to measure among students. This would provide an indicator of the  
effectiveness of science education in inculcating scientific culture. Malaysian S&T education currently emphasizes  
the acquisition of science concept through science process skill and the application of technology while encouraging  
students to think creatively and innovatively [2].  The setting of ‘Smart school’ is an example of the government’s  
effort to propel S &T culture. Japan too has implemented measures aimed at enhancing the understanding of and  
interest in S&T.   This is particularly important to Japan since it lacks natural resources, and it was technical  
innovations that serve as the key in achieving a remarkable recovery from the postwar devastation.   Thus, the  
Japanese government enacted the Science and Technology Basic Laws in 1995 to promote S&T in order to become  
an advanced science and technology oriented nation.  Among the projects implemented for science education are the  
‘ Science Literacy Enhancement Initiatives’ including the designation of   Science Literacy Enhancement Schools  
(elementary and lower secondary schools) and Super Science High Schools, as well as the creation and distribution  
of the White Paper on S&T for Kids [3]. Both Malaysia and Japan have placed a high priority on S&T as the  
catalyst to build a strong future generation. Hence, Malaysia and Japan progressively innovate the education policy  
to inculcate scientific culture among the students in order to create a new generation which will be able to face the  
challenges of globalisation. Japanese students were used as comparison because Malaysia looks up to Japan as a  
model for S&T development, in which Japanese students time and again ranked top in science and mathematics tests  
in international cross-cultural studies such as TIMSS [4] and PISA.   Hence, we decided to conduct a research to  
compare the level of scientific culture among Malaysian and Japanese students.  
Methodology  
Scientific culture as defined in this study is the norms, beliefs, values, attitudes and dominant personality traits of  
the scientific community. An individual is described to have the S&T culture when he has a strong conception of  
nature of science, aware of the ethos of science, and have positive attitude towards S&T. This individual realizes his  
responsibility towards nature in daily life, and admits the limitations of mankind. Not only does the individual of the  
S&T culture is technologically inclined, he also has the towering personality of being mentally agile, dynamic,  
competitive and resilient, befitting the scientific habits of mind, thinking skills and attitudes that he possesses.   A  
Delphi technique was used to validate this conception. The Delphi panel consisted of 16 experts who were lectures  
and researchers in science, science curriculum developers and practitioners who are science teachers with more than  
ten years of teaching experiences. Based on this conception, ten subscales of the scientific culture were developed  
and they were: (1) attitude towards S&T, (2) scientific habits of mind, (3) conception of nature of science, (4)  
personality-traits, (5) scientist behaviour, (6) realization of limits of mankind, (7) learning about the world, (8)  
learning of science, (9) science process skills and (10) scientific attitude. A survey questionnaire on the 10 subscales  
of the scientific culture was developed using the 5 Likert responses; from 1 (Strongly Disagree) to 5 (Strongly  
Agree). Back translation was performed on the questionnaire for the Japanese students as an effort to increase the  
validity and reliability of the questionnaire. The instrument was piloted twice and the Cronbach Alpha value and the  
result of factor analysis proved that the instrument is valid and reliable.   The survey sample involved were  
secondary students (16 years old) from public schools, and the number involved in the survey were 606 (Malaysia)  
and 512 (Japanese).   A stratified sampling procedure was employed and the stratum for the sampling was location  
(urban and rural schools) and types of class (science and non-science based class).   Thus, the sample was students  
from schools in the urban and rural areas and are from both the science and social science streams classes.  
Results  
The analysis of the main effect of (i) country and (ii) scientific culture subscales were conducted based on 2 X 10 
Multivariate Analysis of Variance (MANOVA) with repeated measures. The main null hypothesis is:  
H01: There is no significant difference in the scientific culture subscales mean scores between Malaysian and 
Japanese students. 
Specifically:- 
H01.1 : There is no significant main effect of country 
H01.2 : There is no significant main effect of scientific culture subscales 
H01.3 : There is no significant interaction effect of country by scientific culture subscales, 
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Table 1: Box's Test of Equality of Covariance Matrices(a)
Box's M 232.789 
F 4.193 
df1 55 
df2 3800788.642 
Sig. .000 
Multivariate  (Box’s M) homogeneity of variance test was conducted to assess the homogeneity of variance- 
covariance matrices (Table 1). The test was significant, which implied that there homogeneity of variance is not  
assumed. Nevertheless, the result doesn’t affect the analysis of MANOVA since the sample size of both countries did 
not differ much and the effect size of type I error is too small. The multivariate test indicated a significant scientific 
cultures subscales main effect, Wilks’= 0.142, F (9, 1108)= 746.188, p= 0.000, partial Ș2 = 0.858; and significant 
scientific culture subscales by country interaction effect Wilks’= 0.559, F (9, 1108)= 97.310, p= 0.000, partial Ș2 = 
0.441 (Table 2). Observed power for all factors was 1.00.  
Table 2: Multivarite (MANOVA) tests with repeated measure 
Effect 
Scientific Pillai's Trace 
culture 
subscales 
Wilks' 
Lambda 
Hotelling's 
Trace 
Roy's Largest 
Root 
Scientific Pillai's Trace 
culture 
subscales * 
Country 
Wilks' 
Lambda 
Hotelling's 
Trace 
Roy's Largest 
Root 
Hypothe 
Value F sis df 
.858 746.188 9.000 
.142 746.188 9.000 
6.061 746.188 9.000 
6.061 746.188 9.000 
.441 97.310 9.000 
.559 97.310 9.000 
.790 97.310 9.000 
.790 97.310 9.000 
Partial Observe 
Eta d 
Squar Noncent. Power(a 
Error df Sig. ed Parameter ) 
1108.000  .000 .858 6715.693 1.000 
1108.000  .000 .858 6715.693 1.000 
1108.000  .000 .858 6715.693 1.000 
1108.000  .000 .858 6715.693 1.000 
1108.000  .000 .441 875.794 1.000 
1108.000  .000 .441 875.794 1.000 
1108.000  .000 .441 875.794 1.000 
1108.000  .000 .441 875.794 1.000  
The main effect of scientific culture subscales is significant, and thus it can be assumed that the scientific culture  
mean scores are influenced by the ten subscales of scientific culture. A significant result was also noted for the  
scientific culture subscales (ScS) by country, suggesting that the scientific culture mean scores were affected by the  
combined influence of country and ScS. It is suggested that when interaction effect is significant, a follow-up  
analysis of the interaction should be conducted to confirm the source of effect. Hence, the t-test was conducted to  
compare each ScS between Japanese and Malaysian students. Since the analysis was done separately for each ScS,  
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the higher alpha value is set to reduce the chance of Type I error (finding a significant result when in fact there isn’t 
really one). Thus, Bonferroni adjustment technique is used by dividing the alpha level of 0.05 by the number of ScS (10 
subscales). Therefore, a significant result will be considered if the probability value is 0.005. Table 3 shows the 
independent-samples t-test for each of the subscales.  
Table 3:Result of t-test for mean scores for each of the subscales of scientific culture
* = Significant at the Bonferroni adjustment level p<0.005 
Table 6 shows that there the mean scores for Malaysian students in nine of the ten subscales are significantly higher to 
that of the Japanese students. Those subscales are attitude toward S&T, scientific habits of mind, conception nature of 
science, personality traits, scientist behaviour, realization of limits of mankind, learning about the world, learning of 
science and scientific attitude. 
Discussion 
  
This study sets out to benchmark the performance of Malaysian secondary students to that of Japanese students in terms 
of their level of scientific culture. The sample involved in both countries did not represent respondents from all over the 
country, but for comparative purposes, it is valid since the sample involved was chosen based on similar student 
characteristics. The findings show that the performance of the Malaysian students was significantly higher than that of 
the Japanese students in most of scientific culture subscales. The performance of the Malaysian sample could be 
considered as an achievement since Japan is being used as the benchmark to gauge Malaysia’s science education in 
inculcating the scientific culture. The Malaysian students scored significantly higher in areas of scientific culture that 
are related to attitude towards learning science, towards S&T, and scientific mind disposition. This perhaps is not 
surprising since studies on public attitude towards S&T conducted by Malaysian Science and Technology Information 
Center (MASTIC) [5] indicated Malaysians were positive about the role and benefits of S&T and on the whole 
Malaysians have already adopted S&T culture in terms of attitude and receptiveness. Furthermore, careers in science, 
engineering and medical fields are still priorities among the Malaysian society thus participation as well as interest in 
science education is high. Even students who are studying in the arts or social science streams need to study science. 
Subscales of 
Scientific Culture 
Malaysia Mean 
(SD) 
Japan Mean(SD) t-value 
Attitude toward 
S&T  
3.890 (0.821)  2.596 (0.983)  24.062*  
Scientific habits of 
mind  
3.158 ( 0.734)  2.262 (0.665)  21.748*  
Personality traits  3.656 (0.555)  2.346 (0.641)  36.791*  
Conception nature 
of science  
4.277 (0.487)  3.594 (0.667)  19.589*  
Realization of 
limits of mankind  
4.480 (0.496)  3.959 (0.614)  15.683*  
Scientist behaviour  4.090 (0.726)  3.508 (0.766)  13.222*  
Learning about the 
world  
3.737 (0.758)  2.986 (0.924)  14.921*  
Learning of science 3.761 (0.716)  2.569 (0.923)  24.204*  
Science process 
skills  
2.915 (1.038)  3.048 (0.889)  -2.327  
Scientific attitude  2.551 (1.104)  2.330 (1.204)  3.209*  
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The findings related to the Japanese students seems to be in line with the White Paper on S&T which admits that in 
recent years the people’s awareness of science and technology has been diminishing. The decline was particularly 
notable for the younger generations under age 30. One possible reason is that the latest S & T are becoming more and 
more sophisticated and people are becoming less aware of S&T since scientific and technological achievements have 
penetrated so deeply into people’s lives that they often go unnoticed. At the same time Japan focuses on the practical 
use of S &T and emphasis on practical use is not always suitable for creating science, which aims at exploring the 
absolute truth. It has been pointed out in the White Paper on S&T that Japan tends to overlook the basics of science and 
technology and is strongly oriented toward making efficient use of the achievements [2]. 
 It appears that the scientific culture measured in this study is inclined towards nurturing scientific spirit that aims to 
explore the absolute truth and hence creating scientific knowledge. The impressive development of S&T in Malaysia 
measured in terms of expenditure on science education, R&D and the number of students graduating in S&T fields [6] 
is a testimony of the scientific culture fostered. Nevertheless, if Malaysia science education system aims to go beyond 
the basic science and towards innovation, perhaps the adoption of the Japanese model which focuses on the practical 
use of S&T knowledge is the way forward. Likewise, if the Japanese intend to rejuvenate the interest in S&T, they 
could look at the initiatives in science education in Malaysia. 
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